Protective effects of carnosine, homocarnosine and anserine against peroxyl radical-mediated Cu,Zn-superoxide dismutase modification.
Carnosine (beta-alanyl-L-histidine), homocarnosine (gamma-amino-butyryl-L-histidine) and anserine (beta-alanyl-1-methyl-L-histidine) have been proposed to act as anti-oxidants in vivo. The protective effects of carnosine and related compounds against the oxidative damage of human Cu,Zn-superoxide dismutase (SOD) by peroxyl radicals generated from 2,2'-azobis(2-amidinopropane) dihydrochloride (AAPH) were studied. The oxidative damage to Cu,Zn-SOD by AAPH-derived radicals led to protein fragmentation, which is associated with the inactivation of enzyme. Carnosine, homocarnosine and anserine significantly inhibited the fragmentation and inactivation of Cu,Zn-SOD by AAPH. All three compounds also inhibited the release of copper ions from the enzyme and the formation of carbonyl compounds in AAPH-treated Cu,Zn-SOD. These compounds inhibited the fragmentation of other protein without copper ion. The results suggest that carnosine and related compounds act as the copper chelator and peroxyl radical scavenger to protect the protein fragmentation. Oxidation of amino acid residues in Cu,Zn-SOD induced by AAPH were significantly inhibited by carnosine and related compounds. It is proposed that carnosine and related dipeptides might be explored as potential therapeutic agents for pathologies that involve Cu,Zn-SOD modification mediated by peroxyl radicals.